Background: Surgeons often advise patients with large ptotic breasts to undergo a Wise pattern reduction (WPR) mammaplasty using an inferior (Aesthetic Surg J 2006;26:687-696.) 
T he ideal reduction mammaplasty should produce a perfect breast size, shape, and projection with minimal scarring, normal nipple sensation, and ability to lactate. Ideally, it should also be easy and expeditious, free from complications, and reproducible by most surgeons.
Numerous reports have established the efficacy of inverted-T scar methods. [1] [2] [3] [4] [5] [6] [7] The disadvantages of these techniques, which include an extensive scar pattern, a propensity for hypertrophic scar formation, and poor long-term shape, have encouraged the development of alternative methods, such as vertical and transverse-scar reduction mammaplasties. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] The vertical-scar techniques eliminate the transverse scar, but the current indications used by most surgeons limit them to patients with less ptosis who need smaller-volume reductions. 16 For larger and more ptotic breasts, the Wise pattern mammaplasty (with or without free nipple grafting) is the most common technique. Multiple transverse scar techniques have been described as alternatives for this group of patients. These techniques eliminate the vertical scar. [18] [19] [20] [21] [22] [23] [24] In 1967, Robertson 18 described a mammaplasty technique for very large breasts in which an inferior flap was shaped to produce a conical breast after the excision of a central transverse wedge of hypertrophied breast. The reduced breast had a bell-shaped transverse scar passing through its mid-axis with a free graft of the nipple-areola complex (NAC). In 1983, Hurst et al 20 presented the first modification of the inferior flap technique of Robertson in order to eliminate one of its main disadvantages-the need for nipple grafting (Figure 1) . They preserved the nipple on a broad dermal inferior pedicle.
The senior author of this project (JJP) learned the modified Robertson technique while in training. 25 He later modified the technique to its current state in order to overcome the other main disadvantage of the original Robertson technique, which is a highly visible transverse bell-shaped scar through the mid-axis of the breast. This latest technique utilizes the same inferior pedicle principle, but adds a superior apron flap to conceal the transverse scar along the inferior portion of the breast. This paper describes our modification of the Robertson tech-Volume 26, Number 6
nique-the Boston modification (BMRT)-and reviews our results.
Methods
We retrospectively reviewed the charts of 145 patients who underwent breast reduction utilizing BMRT. These procedures were performed by 3 surgeons at 2 institutions (Brigham and Women's Hospital and Beth Israel Deaconess Medical Center) over a 6-year period from 1995 to 2001. Patients were selected for this technique if they had a minimum of 5 cm between the lower aspect of the new areola and superior aspect of the old areola. In this group, 116 patients underwent bilateral reduction mammaplasty (BMRT). The other 29 patients underwent unilateral breast reductions to match the size of a contralateral breast that previously underwent modified radical mastectomy with reconstruction (BMRT-u). The method of contralateral breast reconstruction included expander/implant as well as rectus abdominus and latissimus dorsi flaps, with or without implant.
As a control, we compared BMRT patients to patients who underwent either bilateral (WPR, N = 73) or unilateral (WPR-u, N = 21) WPR mammaplasties. For data analysis, only patients with complete charts were used. This included 61 patients in BMRT, 15 in BMRT-u, 51 in WPR and 15 patients in WPR-u. We compared age, patient height and weight, body mass index (BMI), size of reduction, distance from nipple to suprasternal notch, and complication rates between BMRT and WPR. Statistical analyses were performed using the Pearson correlation, t test, and Fisher exact test where appropriate. All statistical tests were 2-sided with a P value Յ .05 considered significant.
Technique
The BMRT combines the concept of a central, horizontal breast resection, as described by Robertson ( Figure 1) , with an apron technique similar to that described by other authors. 20, 23, 24 It employs a central resection with a bell-patterned inferior pedicle.
The distance from the suprasternal notch to each nipple was measured (Figures 2 and 3 ). The new nipple position was then determined based on the existing inframammary fold and transposed to the anterior surface of the breast on what would constitute the superior flap (Figure 2, A) . A 42-mL cookie cutter was used to center the areola on the site of the new nipple (Figure 3, C) . The lower edge of the superior or "apron" flap was marked at a distance 5 to 6 cm below the inferior aspect of the new areola. The inferior pedicle was then designed in a bell-shaped pattern, with a broad base that tapered out towards the medial and lateral ends of the breast, to recruit a wide blood supply for the nipple (Figure 2, B) .
To facilitate the dissection, the breasts were injected with tumescent solution, which helped achieve hemostasis and expedited the procedure. The inferior pedicle was then deepithelialized to within 2 to 3 cm of the inframammary fold, leaving the original inframammary fold undisturbed. The superior flap was then incised and raised as a thin flap (1.5 cm thick) up to the level of the new nipple position (this is the "apron flap") (Figures 2, C and 3, F). No further undermining was performed when this point was reached; instead, the scalpel was used to cut straight down to the pectoral fascia. The entire central transverse wedge of intervening breast tissue located between the bell inferiorly and the level of the new nipple site superiorly was excised as a single solid breast unit, leaving a central pyramidal cone of breast tissue beneath the NAC (Figure 3 , G). It is important to excise larger lateral and smaller medial wedges of the remaining superior portion of the breast to narrow the transverse base of the new breast. If this is not done, the breast will have a transversely elongated, unaesthetic "boxy" appearance. The superior "apron" flap was then brought down over the inferior pedicle and sutured in place 2 to 3 cm above the inframammary fold. A full 20 which eliminated the need for nipple grafting as it was described by Robertson. 18 Note the high placement of the transverse scar. 
. Initial modification of Robertson technique by Hurst et al,
thickness circle of skin and fat was excised from the superior flap at the site of the new nipple-areola, and the NAC complex was brought through to its new opening. This was sutured in circumferential fashion to the opening in the superior flap. The apron flap was sutured to the inferior incision, advancing any dog-ears toward the center of the incision (Figure 3, J) .
If additional fullness laterally was present, lipoplasty was performed to debulk this area (Figure 3, H) . Quilting sutures were used to obliterate the dead space laterally at the site of the lipoplasty and also at the site of the lateral wedge excision of excess breast tissue from the superior portion of the breast. This narrowed the transverse diameter of the breast and enhanced projection.
Results
Demographic data for the cohort of 142 patients with complete charts are shown in Table 1 . Patients undergoing either the BMRT or WPR had similar age distributions; however, patients undergoing unilateral mammaplasty were significantly older than those who underwent bilateral reductions (P Յ .001). This difference reflects the indication for surgery, since bilateral procedures were performed in younger patients with symptomatic macromastia, whereas unilateral procedures were completed in older patients diagnosed with cancer.
The BMRT patients were more obese than the WPR patients (BMI 32 ± 6 kg/m 2 vs 28 ±5 kg/m 2 , P Յ .001). As described, BMRT was employed for breast reduction in patients with significant macromastia and breast ptosis. As expected, the BMRT reductions were larger than the WPRs in both the bilateral (1240 g vs 700 g, P Յ .001) and the unilateral (980 g vs 470 g; P Յ .004) groups. The degree of ptosis was also greater in bilateral BMRT reductions compared with bilateral WPRs (37 cm vs 30 cm, P Յ .001), but similar at 30 cm in both unilat- (Figure 4 ) of the amount of breast tissue excised versus sternal notch-to-nipple distance demonstrates a strong linear correlation between these parameters (R = .776, P Յ .001). This finding supports the utility of the sternal notch-to-nipple distance as a proxy for amount of tissue removed.
. Operative technique. A, The new nipple site is marked along the mid-axis of the breast at the level of the inframammary fold. B, The thinner apron flap is marked 5 to 6 cm below the lower border of the new areola. Small medial and larger lateral wedge excisions are marked to narrow the transverse diameter of the breast. C, A bell-shaped curve based on the inframammary fold is marked with the nipple-areola complex at its apex. D, After injection of tumescent solution, the bell-shaped inferior pedicle is deepithelialized. E, F, The apron flap (1.5 cm thick) is undermined up to the mid-point of the new nipple site and the breast is incised vertically down to the pectoral fascia; there is no more superior undermining. G, The reduction is then performed removing a dumbbell-shaped transverse wedge of tissue. H, Additionally, large lateral and smaller medial wedges are excised for the superior flap. I, The residual broad-based pyramidal inferior pedicle is then brought up and the nipple-areola placed into its new location. J, The incision line is temporarily stapled closed, working in the redundancy of the longer upper flap centrally to minimize the dog ears. Final suturing is then completed.
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Figure 4. Relationship of mass of breast tissue excised to breast ptosis in BMRT and WPR mammaplasty. A, Graph of amount of breast tissue excised versus sternal notch distance. B, Scatter gram showing the data distribution as a plot of SN-N distance versus breast tissue excised in BMRT and WPR. C, Scatter gram showing the data distribution as a plot of SN-N distance versus breast tissue excised in BMRT-u and WPR-u.
The average blood loss for BMRT was 300 mL with an average procedure length of 2 hours. However, when tumescence was used, the deepithelialization and resection could be done in 15 minutes or less, with bilateral reduction completed in 1.5 hours. Although no objective assessment of pseudoptosis was performed, there was no apparent pseudoptosis subjectively as is commonly observed with the T-scar technique. Representative cases of reduction mammaplasty utilizing BMRT are shown (Figures 5 to 8) .
The average follow-up time was 8 months (range 1 month to 7 years) for BMRT, 12.9 months (range 2 to 48 months) for BMRT-u, and 6 months (range 4 to 8 months) for WPR and WPR-u. Complications including infection, minor wound dehiscence, hematoma formation, fat necrosis, scar hypertrophy, and nipple loss were compared between patients who underwent BMRT and WPR. As noted in Table 2 , the rate of hematoma formation was significantly higher in WPR (10% vs 0%, P Յ .016). The rates of minor dehiscence and hypertrophic scar development were higher in WPR, but did not reach not statistical significance. Most wound complications using the WPR technique occurred at the Tjunction. Of note, there was no nipple loss in any patient. Two patients who underwent BMRT required scar revisions for removal of dog-ears laterally.
Discussion
The fact that there are many reported breast reduction techniques indicates that the ideal "for all seasons" 
breast reduction procedure remains elusive. This report parallels others in its quest for the ideal mammaplasty technique with the fewest scars. The inverted-T scar reduction methods remain the standard against which newer techniques are compared. To replace it, a new technique must achieve the same patient satisfaction rate, result in a superior and durable shape with fewer scars, and be easily reproducible and expeditious.
We find that BMRT fulfills most of these criteria. Once learned, it is fairly easy to perform, and the results are reproducible and free of major complications. In terms of breast size and shape, BMRT results have been superior to WPR. The immediate appearance of the breasts on the operating table, in the early postoperative period and long term, are very pleasing and natural. The BMRT has the same advantage as T-scar reduction, in that it uses a wide inferior pedicle to maintain nippleareola circulation and provides a breast mound without need for nipple grafting. In contrast to the T-scar, BMRT uses a superiorly based flap (apron) that, once redraped and sutured to the lower incision 3 cm above the fold, provides a "skin brassiere" below the areola. The undisturbed dermis and breast tissue at and above the inframammary fold is believed to resist the stretching that the vertical scar in the T-scar reduction routinely undergoes. Also, the presence of an undisturbed inframammary fold is thought to be largely responsible for the prevention of pseudoptosis. 26 This technique works especially well in breast reduction cases where large mass excision is required and where marked ptosis exists. In our experience, BMRT mammaplasty can be performed rapidly and provides freedom in contouring the underlying breast. These advantages are even more pronounced when used in the reduction of very large breasts, where the larger mass and ptotic shape of the breasts often challenge the technique of the standard inverted-T design.
The safety of BMRT is evident when its complication rates are compared to an age-matched group of patients who have undergone WPR. Patients undergoing BMRT, despite being more obese with larger breasts than patients undergoing WPR, had either similar or significantly lower complications rates than the WPR patients. There was no incidence of nipple necrosis. In unilateral reductions for symmetry after breast cancer, we used BMRT on women with a suprasternal notch-to-nipple distance that was less than average for bilateral reductions. This was an older group that tended to have less breast mass removed, had relatively more ptosis relative to macromastia, and often had less of an areolar diameter than some of the younger patients with more breast hypertrophy.
Chalekson et al 26 recently showed that the modified Robertson technique as described by Hurst et al 20 does not lead to pseudoptosis, which is commonly associated with WPR. Subjectively, we have also observed minimal to no pseudoptosis with BMRT, although this requires further clarification by recording accurate measurements before and after the operation. Currently, a prospective study to assess this is under way.
One disadvantage of BMRT is the occasional need for the lateral extension of the transverse scar in obese patients with fat rolls extending into the back. Also, if lateral and medial wedge excisions of the breast parenchyma are not done adequately, the breasts can have a "boxy" appearance.
Conclusion
The BMRT is a reliable technique in reduction mammaplasty when macromastia and significant ptosis are present. It has the added benefits of avoiding the vertical scar, hiding the transverse scar in the shadow of the inferior breast, potentially avoiding or minimizing pseudoptosis, and being an expeditious treatment. ■
